Posttreatment with the immunosuppressant cyclosporin A in transient focal ischemia.
Cyclosporin A (CsA) reduces ischemic brain damage when administered in such a way that its penetration across the blood-brain barrier is enhanced. Since only pretreatment has previously been used in focal ischemia, the objective of the present study was to establish whether posttreatment is efficacious and to assess the window of therapeutic opportunity for CsA. To that end, CsA was given 5 min to 6 h after the start of reperfusion following 2 h transient ischemia, and infarct volume was assessed after 48 h by triphenyltetrazolium chloride staining. Attempts were made to circumvent the BBB to CsA by an intracerebral needle lesion, by an increase in the intravenous CsA dose, or by osmotic opening with intracarotid mannitol. The results were compared to those obtained with FK506. Intravenous CsA in a dose of 10 mg/kg failed to reduce infarct volume, unless preceded by a needle lesion. That procedure, and an increase in CsA dose to 50 mg/kg, reduced infarct volume to about 50% of control, but the higher dose had toxic side effects. The coupled intracarotid infusion of mannitol and CsA (10 mg/kg) was more efficacious, without overt side effects. However, mannitol proved dispensable since CsA alone reduced infarct volume to 30% of control, with a therapeutic window of 3-6 h. When given after 5 min of reflow, CsA reduced infarct volume to 10% of control and was clearly more neuroprotective than FK506. Possibly, this is because CsA blocks the mitochondrial permeability transition pore which is opened under adverse conditions.